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Abstract 



PROBLEM TO BE SOLVED: To provide a surface-mounting type device which is a small-sized liqht 
emitting or light receiving device having no such a portion that is protruded outward from a molded section 
and the light emitting layer of which is not exposed, but molded with a resin, etc. 
SOLUTION: A surface-mounting type device is provided with an element 2 having an LED light emittinq 
layer between a first electrode 4 and a second electrode 5 faced to the first electrode 4 and an insulating 
resin layer 3 which covers the whole side face of the element 2 and the bottom face of the element 2 is 
covered with the first electrode 4 through a p-electrode formed in the element 2. The top face of the 
element 2 is covered with the second electrode 5 which is connected to the LED light emitting laver 
exposed by removing the substrate of the element 2 and an insulating material layer 6. Light can be taken 
out effectively from the insulating material layer 6. 
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^»F»©G a A s 2 0 *fflt,>fc L E 

-20W6tt&t*. 03tC^l/fcJ:5«c3|*«27*ftS») 
tittfcfc©-m&<. 03cc*»i,»raiS8fi2 7to«tc;ai 
s&»*H2 6*j&< v ^iaffi4^^ps(^_5 

Stffi 2 4 £»JS Wc©*©tt«-Cii 2 5 tC&MiJS 3 £g* 

ffl«S3««IS«Ctel>T^- 5 ? *S«2 4HS(C*g»g 
«JI2 9*J|g0ji*S</iiC4*i*il^tl-5©-C. « 

4*Ji?*u>. 

[ 0 0 2 2 ] L E D3R*2 «CS«*g£)&iW& 
4T i^c 4*©^{C J: ») 5fe2at4*WT4aS«iS4 -r 

* c 4r . s i 02<c t<D-&mmmmm e l 

XM2K&ZLED3l*mffi<D£micmtitb, 
iil/T**roO Hl-T J: 5 JC^Sfc 4'©^HtagpItfi-c 

**«4-f*4. LEDjR^<*©gfcffi;&J&<frr). 
LED#S*a*©Vf («^fSj*E) *fiT-TiC4*J 

r»*.-«or, LEp*R*4S««MT**ffi**- 

5 7**ffitm4f*c4#»*U>©r. LED3R-?- 
[0023) <K«C. m9&Z&3i3;^m3i*&&Zm 

Mc&£vmmfcmK.'>\.>x&mz. 
a 7w&<D±icmw 9 * j»mt&mm ( i n x a 

lyGal-x-yN, O^x. Ogy. x+y£l) 
<»*Wl*7-2 8 8 334#KEII3t»ri»5J:9tt . 
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±M:mtii9f)^mi^mimttcHmitmx^. 

40<mX3bZ>. »»tt©-*7T-*7S«4 l©_t(cM 
OCVD&KJr'JGaA I N'<* 7r-J|4 2£/£g3 
tt. ?!t«m->-CnSSGaNjB4 3 > Ifc&I 4 4 
CCfiSfil/TUS. ^7fe®4 4 4L-CC©WTtt^7j^ 
raff»£f&g;*tt;fc. n£GaNB43K 
3l#t*lr»rnSGaAlN*5» K»44a. S i£F 
-7Lfcl nGaNSt4J84 4b. MgtF-yufcp 
S!GaA 1 Nf7 7 K«4 4c%«^SS3i*TU5. 
10 fc*. pSGaA I N>7 ? KB4 4ctt*©»£g&(c 

4 5 o-c«±©aarr--^«> t< ttratejinrt- 

*ft4'KJ:9pMrt:T*C4#*n6ftT<,>*. f7 T ^ 
rS«4 l ttttHtto^K«Koaii(c«s«Rttr9 
iI*4*C4#-C**U>. fCT. nSGaN»43% 

am«*-e*'<< mM4 4©x ? ^>^f 54£tc» 

ffiffl{CAu^©nSSaffi4 6*aw. $6£H4 4 
©±ffi©£ffl(C A u, N i *flH>jao»< JBfiSLft^M 
23fe&*S4 5 a i^HO-aiitc^JStfc^^y > 
*0<„ F«S4 5 b JrO^^pMSe^S-fe^iSLr^ 
20 7r^TS«©S-ffiffl|(ciEft*a«:^«l,rt>5. * 
*J. S^35^©tS^k:tt^7ta4 4©ttto») KS i F— 
^©nSGaN*5-/Ki, Si P-T^Ong I nO.05 
Ga0.95NB. M? K-^©pfflGaNJBj&/< 7 7 r - 
H©±«c*^)ESLAiS7iyii5:4'<!:-rti«J:l>c4*ifti 
6tlTt^ (#H^7 - 2 8 8 3 3 4 ^) . 
(0 0 2 4) !5tett2 

C©«fc^^astt*W3«t>||5t5R^K-c**-9-7 t 
/fTS«4 l©±{ca^'^A^t^5^* ( I n 
xAIyGal-x-yN, 0£x. O^y. x + yg 

30 i ) *Q%zmi&&LtL&mmm<D3i*zmi.>tt»te 
ic^xmrnxwisiicmitz. mbo>mk<omiH9 
•y^mt^mm^^t^fcvy r-irsm 1 © 

x^-Q zmmz. mm™?? r a-tw^ai © 

±{CM0CVD&{CJ:p^!r7T-Ji42. n«4 3. 

^£«4 4 tmmm^&^ax^i. axmA a 1 1 

T «0 8 © L E D*^ tm&K. n S2G a N» 4 3 tc?| # 
S5l>tnSGaAlN^7 7Fl, Si4K^-^tfcI 
nGaNffiffiB44b. MgZ F-^WcpSGaA 1 
40 N^7? h'»4 4c*^S3tfA:fc©i!SHtl / /c. CC 
*r©IS{*H8«:jnUfcaf*©L e D3R^-4fsj6^to 
Ott^t,». C©->x^-9©^ffi^B«:Au-Ni*>6 
&*P§2Sg4 5*2 0 0 0*>yx ba~A<Dm^X 

mmvxvx»-9i:miaLit. «kttn«iwi 

«CT3iWb/tiaii«:f0fflLr3iWr5fc©it. -e©ig 
fCgffcX/ y -i/A^L E D3R^ 4 0 ?rL E D£*2 4 1 
r. t>"7 r -T7S«4 1 . »7fU«S4 2 . 4 3. 4 
4. P&tiff4 50*tl*ti«J|£g?s&2(>. ft* 
&mm&2}. 2 2, 2 3. P^ilS2 4 4trSi^ 
50 tT^. 



u 

[0 02 5] ®9LtLV3L»-9<D±<cm&**-><D 
5) VXif^iftsjLV&K&vtfzzffHWrtf. 

1. 22. 23 (;<?7t-JI42. nE43. ^feja 
44) £pS!S84|^-M-£->£ft. 5<t 3 (CX5f> 

fur. ^JtWi(cr3i?gLfc02(O«k^^^tt©H, x 
"-941,*. c©4#, MMi. 2mm4U *fc 
LED^f©^-&#0. 4mmxo. 4mm4fc.SJ:-5 10 

tEI«©#JIB{cr/S? l . 2mm©tt/^/catf*81fi© 
£*«2 7 £A g-t-* h 2 6 ZftbX pK«ffi2 4 

(paas4 5)affltcttr)^. c*fcitf*s/jfca 

**Ufc. C©«t^{ctrLED3R^IKtJi^©«SE« 
♦Mf £ *>©©^Jfc0g l {courgftW tft:||4©')iA 
-£RMi®a&©9xsv-9€aat,fc. 8Ur&»tt 

2 0 (t7r^7Sfi4 1) ©&£CCtt<5x^-9©* 20 

7 t ^ rss* 5 y f^&g (c«fc o war -5 CitC J: 

[ 0 0 2 6 3 ffgtc J: >)m$VtcM2n&mmB V 
nIG a NmSmiC*- 5 ? *#»ffi± orT i - 
A 1 J:0*i«aS^S{c»^L,. aetc^Lfcj:^ 
(CLED^2 *A*LED»*4 0)acf 

i^+i'ttfllfll 3©02*ffi»JJSli3 b©-g|5*g|o-c 
x 9 y t/C3J2 «S5 *Wf S^xm- 9 4 Uc. 

swasss ©^Etctts i 02*msbxm&vmm 30 

6J&Sbfc. fcfc. Hr2J8«5ttS i 02££ffltc^ 
Ufcacc|?2Sg5J:©S i02*x 7 ^>^^ t/te 
0. Si02*LED£*2 (MtM>) $a*L E D* 
*4 0) ©SW3«fc*iB^iSk:^bfc»tc^^ 

->©i§P4swrsirap«c»2 ass zm&l fco -r 

£C4#T££. 

to 02 7 ] *&fc* ,i^>3i «c?Sor«j»iLr 

BlK^tfc*5ttffi|l8SLEDi&Bl*fcfc. *V 
**>^+Y>kfr,*-©^ftiLr0. 2mm©«> 

[(1. 2mm-0. 2mm) /2 + 0. 4mm + 
(1. 2mm-0. 2mm)/2]x[(i. 2 mm- 
0. 2mm) /2 + 0. 4mm+ (1. 2mm-0. 2 
mm)/2]=l. 4mmxi. 4mmT l W&ffim 
^fetmi. 3mm©EHggLED8ai*if56h 

fc. &*. ^r©aaiKfcu-ctta)BL-t»-r<r5fc© <■ 
Km®itmtmmwLx®mbx\,>z. ttemm 

ML E D3lS©^«cn«:|BS3n.5fc©-cttii< . 
/?^«ct'?:j§aS«r5C4T?J:0^©€,©4-r5C so 
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[0 02 8 J t©§^W2CU:9®^cifilSg3?LE 

D«a i ttSfficc«A/cv 7 *«*w*3sr 1 a«4 * 

WU t*3» 1 *S4 ©**g5±g|UCttgtt# »/ $ 

ED$*#<aau *fttw©$iaffi±siwtttLED 
^Mttssras «t 5 tc ea©x^t/j««ia 3 mm 

4Ag^-*>26. pS^-3? : j7ag4 5^l / -C 

tram 3 -e/c l e 2 © n s« 4 3 omtrnwa 

B3©»2a«flWigffi3 b©-gCta5»2affi5*Jjl 

e o»a 1 ©rasufc^gh. ^2a«5*j 

«sd3 b©affik:«a?g«ts i ozmmnm6im 
efc*ftr. 0 1 ^TjkLfcmmm 1 ©ibi^^le D&a 
4is!-©ii-H**rr zwmmzL e D3$a*ifc£-a> 
5. mt#viAmmm4 2. 43. 4 4©k 
too jcsjs Ltcm# v * Am&m *j?k> sc 4-ca 

*83?S*&a*fc * c atfix* s. 
[0029] ^©iil^LED^aifCfcC^rBL 

ED^2«cr^L/t3e©^%. m2*m*fincmt 
s*tfc#©*&4#s i 02igatti4a8^i,ra«}i. 
aBcaws*i*«>©4&*. jj-fc. affi^isjjcjfcw^ti 
/C7tttae«iisa3«:«fc»)s«u. fiswcisj*>ofc*» 

»l«S4«:j:»)®MS*i5€.©43n. 3r2*«cs« 

^0fc36fc»afiKj:ps»$n*6©4snri,>4© 
r. lires i ommmmQi^ucmpm^ 

i»iXWmLtLltt>&mtLXS i 02«»t«sfH6* 

^•L-rBswstistcifto. ^©ttmsttii-amifie 
^©^t^^ffli^^igatcifc^rttejcis < >i ^ 
fc. *fc. ^©EB^^LEDa^aa^tcistfc 

p» 1 2 5 *jgfitr 5 t>©r * o fcfc*. /j^sftr* c 

4*5H«r*-5fc. Hi 4©J:5ii«i4thtf 

'momn&MLEDx+trzcLbvmfi. c© 
4as-r*^isj«:asfi ; &iftwri,>ifc«> > ^rs^ts 
*woffl$^wn«*6«ci>fe©44o. *©^^as:o 
*>*>*raa«>tt < /j^{t4^sg7feao a bs»*©^* 

[ 0 0 3 0 ] *m<Dim&ML E D^a 1 ttL E D3R 
^ v ^4a{3f^-^©^a4r-SC 4#»Jffi4&*© 
r. E DHatrma-CSII^L E DI8*« 

a4br*w-r5c4*Jr^4©*-r<c< > *ijjifis 

L E D&SZ&tcfr h L E y 70) J: *, {cft 0 x 

LED7>^^rSC4t-C^5. 09ttB?ffil,/c 

sfb^-j ^ ±mtzmm!H*zm>xrtmucwmsi 
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LED«aiSrffll>fcLED5>^©-W*^r. 

u- a 5 1 ©±«cs^^l e Dssa i ©a 1 3& 

7504t,-a>S. £fc. m&TjkbtcLEDvszrs 

o(cae>r. ai 2tc^t/c^ffiHissLED«ai 2 
{ctei»rLED^i i oo^t>*)(cmutmm 

1. 2©S^SLED8ai*m»T. E8m-*_> 
12 34aiag4£EI9^->1 2 24»2*S* 10 

mmiaswm 1 . a2 *m#m?z®icm 

ft#lTl>*©r. ^/BSfttvaGaAl As^LED 
a*iR-©»a;£8K:j: 0 L E'09>yft f «fmtr 
* S>©4 ft 0 . Wcl8ttttSfi<0±(C««t Ltc®-m 
C«J(CiEftSfi*flTi L E D3R^^ ^ y^i»r L E D 

4ft3hS;^*ai»Ty-K:7U-A(cattttSc4 
fctfftS-tfgtfftl^Oiftr); flEa&*tfij±-rS. ft 20 
*©GaA 1 As^fti'©LEDJR^*7-f+-^>7s 

-< >^««-r*RaiSH*-e©* omrc* *ft4-©a 

&k<Djt ') ? h 

[003 1 J ifi!^LED$8fe8ai©i*gPCC 

sia-r*a i as4 *fc«a2 ag 5 ex-wet* 
x,£aft 4ia»3a ED&&aa 1 zmmzmx 

• 4ft«*n?«ia-o. mwt*«±"at**c4«>-c* 30 
*• . 

[0032] ^(CB?ab/tH*«3S©JS^{C*jt,»r«L 
E Djfrf-2 4m 1 a«4 4©a«£L E D3R^®{c^ 
At/fet- S ? fSffi^Lrgife!tri^©-c. m 1 
a&©#a«L EDa*-4©*- s „ »tt«a*ttrtc 

fcnaBotm©** eaw * c 4 #-c * war* 
3. *- 1 » * affi©«*4 4 1, rtt. m «a<t# y >j 

A«^©nS*-*?i'S«ft6« > A I. Cr. T 
i. In. Cu. Zn. Ag. Sh. «>L<ttCft6© 

a^»ft£*«i»*c44«t?*. psaaftf,tfAu. 40 
pt. a». Ni. Pd. Rh. «>t<ttcnp,©a^ 

1 asotrnt t/cac u«. a 1 «ft4-©£aafc t 

<tt^«7v;UA. aaB©aa*i4h-5«J:5(ci,fc# 

<rftfc©*lfiJffl-CtS. 
I0033]|ys«3 

5fc©*«ta 1 r «a 2 as 5 # l e d 2 onmiv 

Ktt^a2 2©nSa^ffi4Sgg^54 > © il/ 50 
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■cus*j. aatt*w-rs2fe*a*sg2 o zmwcta 

Sum 1 1 rmffc H 5 K|fc*a*««©SSifca 2 

0 *3S±tcairs c 4 ft < a 2 5 * g a a s mz 0 
QJM>e*as-c&iau antc%a«aLft:aiEa3 

* J RfflUftt,>Sg{CGaAs5fi2 0^i(>< tBG 
aAsS«2 04HBBfc*Lftt>fc©&4'4U ffettgj 

atfc^awgaa©x84i?ttr-5c 4-c® 1 0 mi 
fcj: ^{ca^sL e D^ae 0 4-r-sc 4 fc-ct i. 

01 o©ffi^sLED«a6o«:*j^-c{jaj!sa3*i 
a2 as 5 *r 5 fe©r«ft < i&fca*as« 2 0 * 
-c*« 5 assa 3 4 <* n. #s6a*sa 2 0 ©aa©£ 
a«:a2affi54^jai / r(,>*^^ni / -ci,»i. 

[0 03 4] CC?JBl>SLEDa*4t,-caftWl-c 
Si'«l,teGaAsSa2 0©±(CGaA 1 AsM^l 
¥a#&«i 2 2 £KW/cfc©4 Lfc«£(CttG a A 1 
AsmM2 2tCT«3EUfciSfcfe*iGa A sS«2 0 

fcriRiRsti. s«2o*^or^a{ctta$nfti>c 

4tCft5. *C"C. m«LEDa^-2*J|fe5ta2 2*> 

?»©*«:aar*aattsa2 ooitc^fis^fcfc© 

?* * <fc 5 fti§£. ^(*WtC«^3ta 2 2 # G a P "Clfc 

xm+mm otGa p^s-ciijr^^ii^^Bf^, 

^ea^s«2 o «cr aiRsn^ c 4 «cft ») 
<->. ^cr. hi o©^iKaLED«a6o«c*ji,>-c 
ttGaPS«2o*ao. mmicj:im*ttG*p 
s«%aa-r5fc©4sn-c(,»*. a2a«5« 
a u ^©aatt^^rft 5oo*>^xha - A©as -c 

}fcfiJEL-ca3fctt©*g4 U-Ct>*. 
[0 03 6 J *A:. ***6W3-Ctta-f««2 0^i 

Lft^©r5fe«caw t fcntta i . 2 iets©i8^«fc 9 a 
j§*aa{tr#it©© j|*a^afi2o*jafe*ir 
^fti»©-c^swc«$ hi c 4 tc j:*^fc*jnaa 1 . 

2©a^^0fc^DJH,»4j-eti*s*S. -e©«^{c«5fe 
©^te«-caWb/fcffi3^BL E D&a 1 ©.J:^ {CL/c 
0. Sa^KSLED^t6O*ffll»r09{C^l,/tL 
ED^^T-SO^ai 2«CinLfcroiaSLEDjai4 

•r*c4-c. J:o-a^4©a»itt*i(6j±?#*c4 

[0037] L E Da-f-4 l/T A 1 G a 1 n P^t^BJ 

*>aft#';-}A£rt£«j*ai>fcj»£fc:tt. ^t^f^ 
©nMistittpsop-t^ydJaK, ^jca is 

o^fci^:* < LfcpSA 1 Ga I n Pifc^a-?>. pga 
<t*J y •? A^fb^«J©tkJSCi4fi < * i c 4 #ttt l> 4 

c^raa#*5. ^©/cJDnsa^Tfijtcaw-e©!^ 
psa*aau. paj:©-gi5«:psafi*«fi£LTp 
sas©fite© psi»63E«riR o mr-awfta 
*tc*ji>r. PMasioaAofca^cii^©^ 
%®tp-cjE*i6rfcpsas©aTtcaii6Aiatt>L.. a 
>at P sastc j: o a e n P mmmstttp h 
*o**«wRoa*r. e£*« P saecciiAr5 : a 



(9) 



15 



11-17 7 13 8 



p 32JB©±ffi*C#5S t/C n SJlflMo 6:* 9 
4#I8 t CMb^»*fl9l»A:J»^r t c *i 6©p.mos-gj 

[ 0 0 3 8 ] ffi* Lfc|li8«!58{Cfcl>Ttt£* l 
©pSJB£#lgffi£. nSsySia2®ffi4«^r*{> 
©£ 1 §g*:ftg. ^2SS*iES4U-C«,»4 io 

&^£iLTnS2©«>©rtt&< p§*©^gg 
*fflOi>5ci*0-C»l^?:jEg. SI2Sfi**g£T 
•5ft £*. S5lfi^i&#g!{CPK5£Si-i£4>©-c«fct,>„ 

C0039] «±©ISm^«fc«Ht^£;B<,>/c8# 

■cwtBft^sfe L < «WfSWt^£fti^te«j©5tJttr£ 

EL<m*mmm& ism fumafim-xmshit 
wmx$> 0 . mm lm^u^ < ©«£. s^cDSfi 

©fajKSgTP&ABfciSttfcO. ^ffi«!:»7£l!©ia$ft:tt 

C0040) mitcjribttmfcWKommmsmmgi 30 

1 (CteUT L E D8*2 ©ftb<3 «CW«1E L £JiH»*l§ 
^fCOC>rGaA 1 As^LED^2*^tH2*>6 
S6 4##{C^-©^4ffll,>T3i|3-rSo 2?U#7X 
*<t*©^eS^SS2 0©±«Cn®2 1. S36U22© 
ttfrOK: 1 TO&4-©tt0HSt©**<,» (4 e VJtU:© 
*>©##$ U») 10*52 1. W©ELI8*U2 2£iI8 
«ci*©^tcJ:0»fiSU pf)2 34>J:^pS*-5 v 
*^g2 4©Rb»)«:Mg. L i *i£<Dtt:Ksmm<Dfr2 
l> (4eVttT©fc©#»$b<.>) F&S2 3. 2 4£fi 
S^i'©^{cJ:f)«lSUfc«^^S®2 0*!gO 40 

®e ix+mm c ©pee/is*jn/Bs©«3«(c(B 

S3ftSfc©-Cttft<B5ieUc<J:^«:^«:ffijg*ii . 
10 0 4 1 ) LS?*tt. JR^©SH«C??a-r5K 
©fflffiaifcSCiAJfcj^ftTV-Srti. #6|yfc9jtc4}l>T so 
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mm. s& 2 s&©3W£W*aE L^fcaw/cpsgfc t 
< liaise t -c&ta-r a fc©4 u M.iw$mmm: 

LED7>^5 0-f>Hl 2©i5^3^gifiCi 
■C-Ji^Mi©JSStt?r|Sj±$ * c i#nJ6&£ 0 

[0042] WtaffeHyg©**®©^^ LX\frO*/ 
©ft. W/V>m®&> 7*-U>S>T5>§i©ft. 

©ft. ws^mt&tomifi. ^^itAMut Lxu 

[0043] «±^JS09«Cf8or^W*aWl,A:*J. 

*3t4©^S{C^St^a*^«c45l>r. fiSISU^H 
fefc l> < »^5£iSfi©^*®)Rr *MS©4>©4 trfit 
l*^©^ait«rl^± $ itlt 0 . IWMIS fc?*JE 
ifiS©3fe*®4?-r*»®©fe©<!:t.r. 0fS©jfiS«© 
3fe©**8cSt. S3fe-rSfc©4l/A:'J. JglSjSfcigas 

ssii^^BD©^®*^^ »aso. mmm. 

JIE©WS1E<!: L E D ^>^©4@|^$|jH^^-;i, 
Hr**-A- KB}fl84©$m*ggt,Tg&5&H©8SJ 

5. *Hte^±feL/<»i$^jsfjic*i?.© 
•SOB. 5ftMi©ilfl*^to-&«c£-«>Bi6g-c&.5„ 
[0044] 

isir sst 1 sfi. » 2 sgffltc^etaffii ^ < 

t6«:*-r *^©ffiUB±^*sS4m^BIS»c «fc 0 Etoti 
fcB*»a^jE)!^6t»S©-C. /h$l>^-<X©^S| 

©4§hTl»5©-C. ffiHi®«a©W0fit,»f4fc|fijJ: 
l>. ^fc^tcigft^-^Ji*. g(c. *^53©ffiH 

sa«Htt/h3i^-rx©fc©4r$5©r. cti** 
i/.r-s©a{9itt©i6)±« ezmtiz. 



(10) 
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[02] *&W©ffifl&®ga©— llft^S©t?£;£ 

&©igs*-riBW0-ca *. 

[04] ^It<*^<DS!l©Ig^-rgiBJ0-c* 

[0 5 ] igo < *&w®%tt<oxmi7jk-rmw®'ci> 
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mi 4) &*<DMo®m$mL e DUntiamm 



m c < *^w©«s«©w%^-r«tftHr * 



[06] 
[07] 

s. 

108) *26?8Km»*J3O©*^S^0|©«jg*7n 

*««SKffi0-c*a. 

[09] *8W©BfS5S3SI£1^£m>fc L E D 

[010] *^W©S«:iffi|^Sia©-|liS^.« 

[011] «£*© L E D^SR^«Dt»S4^rm»T 
00-C**. 

[012] «£*©SfS£gJL E DH^BO-ms* 

[013] 014 ©bbis&sl e DvmmumznT * 
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8 

20 
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23 
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26 
27 

2 8 
29 

3 0 
3 1 
50 



[0 1 ] 



[02] 
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rnmrn 

»2*ffi 
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